Abstract
INTRODUCTION
Gastroesophageal reflux disease (GERD) is a common clinical disorder that can cause significant morbidity, impact the patient's quality of life, and result in high costs to health care systems worldwide [1, 2] . This disease is recognized as a common health problem of Western countries but is uncommon in Eastern countries, among Asians, and possibly among Africans in developing and under-developed countries [3, 4] . However, different factors might have an impact on the prevalence and presentation of the disease spectrum, either separately or in combination [5] , such as the following: a high prevalence of Helicobacter pylori (H. pylori); genetic factors (low maximal acid output and small parietal cell mass in the stomach); a lower body mass index (BMI) and obesity; lower consumption of carbonated drinks, alcohol, tea, and coffee; smoking; the use of fewer medicines; and dietary factors such as low fat consumption. H. pylori needs to be considered in countries where it shows a high prevalence because it may affect GERD. There is an ongoing debate regarding whether H. pylori protects by the increase in the prevalence or severity of GERD or vice versa. The studies addressing this topic have generally been performed in Western countries where there is a low prevalence of H. pylori and a high prevalence of GERD and Barrett's esophagus. However, in Turkey, a country characterized by both Western and Eastern lifestyles, there is a high rate of H. pylori infection but a very low prevalence of Barrett's esophagus. Furthermore, the majority of the studies addressing the prevalence of GERD have been performed using different methodologies and questionnaires, which makes comparing their results difficult. Using one of the widely studied questionnaire might provide an opportunity to compare results between different countries [6] [7] [8] . We used a reflux questionnaire [9] derived from Locke et al [6] , previously validated in an English-speaking Western culture. Turkey exhibits a different profile than Western counterparts for GERD, H. pylori is very common, the prevalence of Barrett's esophagus is very low, social, geographicraphical and economic status are different. Wide-scale studies from non-Western, Caucasian studies are lacking. We aimed to evaluate the prevalence of GERD and its relationship with H. pylori in a Caucasian country with low prevalence of Barrett's esophagus and high rate of H. pylori.
MATERIALS AND METHODS
Data from 3214 representatively selected subjects aged 20 years or older were obtained from a representation list produced by the Governmental Statistics Institute. Those subjects were selecte according to the age and gender distribution of the country and provided by the Institute. The study was performed in 17 cities in Turkey, and we included one district and village from each city. The cities were selected according to the representative characteristics of the area in which they were located, and all major cities with a population over 1 million people were included. The total population of Turkey was 67803927 on the date of the study, and the citizens living in these cities represented 72% of the country's population. Trained interviewers (medical doctors) were employed for data collection. Randomization was performed with the assistance of the Turkish Prime Ministry.
Statistical institute
Sampling method: Three-stage stratified cluster sampling (cases from households on streets of urban and rural areas of seven geographicraphical regions) with deterministic components (household-based age and gender quotas).
At the first step, cities were selected from seven geographicraphical regions. We included the three major cities of the country and selected two cities form each of the seven geographicraphical regions. The cities were selected via lottery by the Institute with chances to be drawn proportional with the ratio of population of the city over population of the region, they are located.
At the second step, two counties, one from urban and the other from rural areas, were selected via lottery with chances to be drawn proportional with the ratio of population of the district over population of the area, they are located. Therefore, overall 34 districts were included in the sample. The numbers of cases to be included in the sample in each districts were determined proportionally based on the ratio of population of region they are located, over population of country. Accordingly, more individuals were included from cities selected from crowded geographic regions, than from uncrowded geographic regions.
At the third step, streets from each districts, were selected randomly from official lists of streets. The number of streets changed among districts due to different sample sizes in each district.
Representatively selected street numbers were provided by the Turkish Statistical Institute, and interviewers counted every fifth house on their right side. A quota was determined for each house based on age and gender, and only one adult was included from each house. The questionnaire was administered during face-to-face interviews at each subject's home. The urea breath test was performed on 854 subjects who were randomly selected from the study population. The test was conducted while fasting (> 4 h after their last meal). A 150 mL test meal of orange juice or apple juice was first given to the subjects, after which 75 mg of 13 C-labeled urea dissolved in 20 mL of juice was administered, followed by another 30 mL of juice to rinse the tracer from the mouth. Mass spectrometry analysis was performed blindly on expired air samples collected before urea was administered and 30 min after its ingestion. All tubes were collected and tested at the same center (INFAI GmbH, Cologne, Germany). If a subject was taking an antibiotic and/or a proton pump inhibitor (PPI), the interviewers set another visit to perform the test. The exclusion criteria were as follows: gastric or esophageal surgery, refusal to participate in the test, pregnancy, and current malignancy other than non-melanoma skin cancers. Subjects were excluded if they died or moved from the city before the interview, possessed any mental or psychiatric disease, were unable to communicate due to dementia, refused to attend the survey, or had an incorrect address or name within the registration system. The results of a previous study that we performed in a small city led us to assume a maximum GERD prevalence of 20% in this population [10] , and the interviewers therefore stopped enrollment when a sample size of 3214 was reached (95%CI, and the worst acceptable was ± 3%).
Questionnaire
The total questionnaire contained 49 questions. We used a reflux questionnaire derived from Locke et al [6] that was previously validated in an English-speaking, Western culture, and the instrument was translated into Turkish, linguistically validated, and adapted to the cultural profile of Turkey [9] . The translation process included an independent translation, a back translation, and a pilot test using 15 subjects, and a review and approval by the original questionnaire developers. The test-retest reliability was analyzed for each respondent using Cohen's kappa coefficient, and the obtained Cronbach's alpha values were all higher than 70% for all major symptoms (heartburn, regurgitation). Questions related to the presence of the following characteristics were employed: (1) major (heartburn, regurgitation) and related (dyspepsia, dysphagia, odynophagia, chest pain) symptoms and triggering factors for these symptoms; (2) associated medical conditions; (3) the past medical history of upper (dyspepsia, nausea, vomiting, belching) and lower gastrointestinal symptoms (abdominal pain or discomfort) and respiratory, throat and cardiac problems (cough, dyspnea, hoarseness, hiccups, globus, asthma), the number of physician visits and diagnostic procedures related to upper gastrointestinal symptoms, medication use [non-steroidal anti-inflammatory drugs (NSAIDs), aspirin and all related drugs associated with upper gastrointestinal complaints, and those for treating other health problems], smoking and alcohol, coffee or tea consumption; (4) demographic and socioeconomic data, including the number of households and children, total monthly income, age, weight, height, employment, level of education, and marital status; and (5) additional conditions which might have an effect on symptoms such as stress; similar with the original questionnaire the question was asking whether the subject has stress and if yes whether there is an effect on symptoms.
"Frequent symptoms" were defined as a major symptom (heartburn and/or regurgitation) occurring at least once a week, and common and "occasional symptoms" were an episode of one of the major symptoms less than once a week within the past year, as previously defined by our group and others [10] . Frequent heartburn and/or regurgitation were defined as GERD. The period considered for the prevalence of symptoms was the previous 12 mo. Each symptom (heartburn, regurgitation, dysphagia and chest pain) was scored for frequency and severity by the subject. Symptom frequency was measured on the following five-point scale: less than once a month, once a month, once a week, several times a week, and daily.
The analyses were conducted with the Statistical Package for Social Sciences, 9.0 for Windows. Statistical significance was assigned to P values of less than 0.05, except for post-hoc multiple pairwise comparisons. All analyses comparing the study groups were performed twice: first to compare the two groups "GERD present" vs "GERD absent"; and then to compare the three groups "Never", "Occasional" and "Frequent". Comparisons of data between two or three groups were performed with the chi-square test, unless any expected cell value was lower than 2 or more than half of the cell values were lower than 5. When any expected cell value was lower than 2 or more than half the cell values were lower than 5, Fisher's exact test was employed instead of the χ 2 test for 2 × 2 contingency tables. Comparisons of ordinal data or non-normally distributed numeric data between two groups were performed with the MannWhitney U (MWU) test. When three groups were to be compared with regard to an ordinal variable, Kruskal-Wallis nonparametric analysis of variance (ANOVA) was used for global comparisons, after which pairwise group comparisons were performed with the MWU test. Comparisons of normally distributed numeric data between two groups were conducted with Student's t test for independent groups. When three groups were to be compared, one-way ANOVA was used for global comparisons, and pairwise group comparisons were then performed with the Tukey Honestly Significance Difference test.
RESULTS

Demographics
The questionnaire was administered to 3214 total subjects, which included 1516 (47.2%) males. In terms of educational status, 61% of subjects had graduated from or left primary school, and 8.2% had graduated from university ( Figure 1 ). The percentages concerning the marital status of the participants were 74.1% married, 16 .8% single and 9.1% divorced. The percentages of different occupations among the participants were 42.1% housewife, 13.4% self-employed, 13% retired, and 9.7% blue-collar workers.
Prevalence of GERD
The prevalence of symptoms is shown in Figure 2 . The prevalence of GERD (once a week or common heartburn and/or regurgitation) was 22.8%; that of heartburn was 12.7%; and that of regurgitation was 18.7%. A similar pattern was observed in the frequ-ency of occasional heartburn and regurgitation, which showed prevalences of 9.3% and 16.6%, respectively. GERD was detected in 18.9% of the male subjects vs 26.2% of the females (P < 000.1, χ 2 = 38.003). The prevalence of GERD according to marital status was as follows: 23.4% of GERD patients were married; 15.6% were single; and 22.8% were divorced, with the single group exhibiting significantly less GERD (χ 2 = 25.749, P < 0.0001). The prevalence of GERD was also evaluated according to geographical areas ( Figure 3) . The northern part of the country showed a significantly higher prevalence rate (27.3%) than the southern part (19.3%) (P < 0.0001). However, no difference was observed between the areas in the east and the west according to the prevalence of GERD or major symptoms. This finding is interesting because the eastern part of the country presents a different life profile than the west, which is closer to the Western lifestyle.
Medications
Among the patients in the study population, 71.2% had not taken any gastric medication. 28.8% of subjects were taking different medications daily: 17.7% used antacids; 11.0% used H2 blockers; and 6.9% used PPIs (some subjects were taking more than one type of medication). NSAID consumption was 27.7% overall, and 9.7% of the patients took NSAIDs daily.
Antacids/alginates, acid inhibitors, and aspirin/ NSAIDs all were taken significantly more often by participants with frequent or occasional symptoms compared with those with no major symptoms. There was a difference according to the frequency of symptoms and medications, with values of 4.3% for antacids/ alginates and 6.7% for acid inhibitors being recorded for frequent vs occasional symptoms, respectively; however, this difference was not significant (Table 1) .
Lifestyle
Among the subjects, 44.7% smoked, and 9.7% consumed alcoholic beverages more than once a week, but no difference was found according to smoking and alcohol habits between subjects with or without GERD. The percentages of participants who exhibited increased symptoms of GERD based on lifestyle factors were as follows: 41.6% with tea/coffee; 15% with alcohol; and 53.8% with stress. Additionally, 12.7% of subjects within the GERD group had been woken up because of heartburn, and there was a linear association between BMI and GERD ( Table 2) . Monthly income was inversely associated with the prevalence of the disease, with the richest group exhibiting a rate of 17%, compared with 26% for the lowest income group (P = 0.003). Furthermore, 3.8% of the general population and 35.4% of the GERD population reported GERD symptoms in their first-degree relatives and/or spouse.
H. pylori
A similar randomization was performed within the 3214 subjects, and 854 eligible participants were evaluated for H. pylori status with the urea breath test. This subgroup exhibited a demographic pattern that was similar to that of the overall population (data not shown). In this population, 23% of individuals had GERD, which was similar to the whole group (22.8%, P > 0.05). The prevalence of H. pylori was 75.8% overall. The geographicraphical distribution of H. pylori prevalence is shown in Figure 3 ; a significant difference between geographicraphical areas was observed. The northern and western areas exhibited lower prevalences compared with the middle, eastern and southern areas (P < 0.001). The mean age of the H. pylori-negative group was 45.6 ± 17.1 vs 41.9 ± 15.7 for the H. pyloripositive group (P = 0.004), and the income level was slightly lower in the H. pylori-positive group (199.4 TL vs 171.6 TL, P = 0.072). No differences were found in relation to alcohol consumption, smoking, BMI, stress, coffee or tea consumption, and antacid, H2 blocker, proton pump inhibitor, or NSAID usage. No relationship was observed between H. pylori status and the prevalence of GERD. The only variable relating H. pylori positivity and heartburn was the time frame of heartburn, for which a negative linear association was found a drop in the prevalence of H. pylori. When the history of heartburn was shorter than 5 years, H. pylori prevalence was 73.9%; when the history heartburn was longer than this time frame, H. pylori prevalence was 65.7% (P = 0.05).
DISCUSSION
In this country-wide study involving 3214 participants, we showed that the prevalence of GERD was 22.8% and that heartburn was less common (12.7%) than regurgitation (18.7%). Although GERD was related to increasing age, female gender, a single marital status, BMI, and high stress levels, there was an inverse relationship between income and educational levels. No relationship between GERD and H. pylori positivity was found. The pivotal study results from Olmsted county showed that the prevalence of GERD was 19.8% [1] , but the population exhibited a different symptom profile consisting of a lower prevalence of regurgitation (6.3%) and a higher prevalence of heartburn (17.8%), similar to other studies from Western countries.
Many useful studies have been published since the epidemiology of GERD has gained increased attention. As a consequence, one might assume that sufficient data accumulation has been achieved. However, the following are reasons that additional research is needed in this area. (1) more than ten different questionnaires are employed in the literature (e.g., Mayo, GERD-Q, Montreal, Digest Q, RDQ, Romes), and each questionnaire employs different validation techniques, symptom interpretations and frequencies for definition; (2) there are large language and cultural differences in symptom perception and interpretation. It is difficult to understand the word "reflux" in many languages including English-speaking countries. This situation was demonstrated in a multiethnic study in Boston in which this term was understood by only 35% of Caucasian patients, 54% of African American patients and 13% of Asian patients [11] ; and (3) there
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January 21, 2017|Volume 23|Issue 3| WJG|www.wjgnet.com Table 2 Body mass index and gastroesophageal reflux disease prevalence are differences related to the development rates of countries in indices such as income, access to health care facilities, the consumption and accessibility of aggregating or therapeutic medications (especially proton pump inhibitors), genetic factors, obesity, dietary factors, alcohol consumption, smoking, the prevalence of H. pylori in particular, and increases in basal and stimulated gastric acid secretion irrespective of H. pylori [4, 12] . Major variations based on geographicraphical areas and cultures have been demonstrated. Estimates of GERD prevalence range from 18.1%-27.8% in North America, 8.8%-25.9% in Europe, 2.5%-7.8% in East Asia, 8.7%-33.1% in the Middle East, 11.6% in Australia and 23.0% in South America [13] . For the reasons summarized above, the current study addressed a number of different features to allow comparisons with the Western literature on the subject. The population of Turkey, a predominantly Caucasian country characterized by both Eastern and Western lifestyles, shows a high rate of H. pylori infections (75.8%), relatively low income and low alcohol consumption (9.7%) but exhibits smoking (44.7%) as a common habit.One very interesting interesting difference is that the prevalence of Barrett's esophagus is very low (0.8% short segment and 0.2% long segment in patients with GERD), and severe erosive esophagitis is also less common compared with studies from Western countries [14] [15] [16] . The prevalence of GERD observed in this study was 22.8%, which is one of the highest rates in the literature. Additionally, a symptom pattern of a high prevalence of regurgitation and low prevalence of heartburn was detected, which differs from Western countries. It is also clear that this pattern is consistent with Eastern countries starting from Turkey and extending to Far East Asia, with the exception of Russia and Argentina, which show an equal prevalence of symptoms [17] [18] [19] . H. pylori infections in general, and especially those involving CagA-positive strains, have been found to be negatively associated with erosive gastroesophageal reflux disease, Barrett' s esophagus, and particularly distal esophageal adenocarcinoma [20, 21] . It is debatable whether the difference in the symptom profile is related to the high H. pylori prevalence in our country and in studies from other Eastern countries. Turkey, similar to other regurgitation-dominant countries, exhibits a very high rate of H. pylori and CagA positivity (38.8%) [22] . H. pylori decreases gastric acidity if it predominantly induces corpus gastritis as a result of CagA positivity. Patients who regurgitate less acidic gastric contents predominantly exhibit regurgitation with less heartburn sensation, which in addition to CagA-positive H. pylori infections, might be a reason for the low prevalence of Barrett's esophagus in Turkey. This is one of the largest series in the literature comparing such a high prevalence of H. pylori positivity and its effect on GERD, as studies from Western countries show a low rate of H. pylori infection. However, we did not find any difference between the H. pylori -positive and H. pylori-negative groups in terms of GERD prevalence (23% vs 22.8%, respectively) or in major symptoms (i.e., regurgitation and heartburn). One possible reason for this result is that we did not evaluate the CagA status of the participants.
It was shown that all additional symptoms were significantly more common in subjects with frequent symptoms compared with subjects without symptoms. Extraesophageal findings from our study (Table 3) and other studies performed using the Mayo questionnaire (Table 4) are summarized. An interesting finding is that additional symptoms were also significantly more common in subjects with occasional symptoms compared with those with no symptoms. This means that subjects with uncommon classic GERD symptoms (less than a week to once a year) exhibited more additional symptoms.
We showed that obesity was a significant risk factor for GERD in the current study. Five out of seven studies using the same questionnaire applied in this work have shown a significant correlation between obesity and 530 January 21, 2017|Volume 23|Issue 3| WJG|www.wjgnet.com Table 4 Prevalence of additional symptoms in studies using the Mayo questionnaire Olmsted (United States) [ 
1]
Turkey Moscow (Russia) [17] Argentina [18] North West China [8] GERD. Regarding the two studies that found no such correlation, one was performed by our group [10] , and the other was from Moscow [17] and reported a numerical difference, but without reaching statistical significance. Our study has limitations; first of all, not all the subjectes were tested for H. pylori. We could not perform CagA measurements. Number of subjects from Eastern part of the study was lower than Western part because of the population density.
In conclusion, this study involved an H. pyloriprevalent population that exhibited a low prevalence of Barrett's esophagus and was mostly Caucasian. The prevalence of GERD recorded in the study is among the highest found in studies performed using the Mayo questionnaire irrespective from low prevalence of Barrett's esophagus or H. pylori.
In addition, a different symptom profile was observed in which regurgitation was more common than heartburn. This profile especially regurgitation predominance can be seen in limited number of studies from other non-western countries and because of the lower response rate to PPIs to regurgitation, it might be clinically meaningful. The reasons for the differences in symptom profiles between countries should be evaluated. H. pylori did not show any effect on prevalence but more studies performed with CagA status are needed. We also found that subjects showing classic GERD symptoms for less than a week to once a year exhibit more additional symptoms compared with those without symptoms implicate that extraesophageal symptoms can be observed frequently without typical symptoms.
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